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Abstract
A topological index is a real number which is derived from a network or a graph
by mathematically that characterizes the whole of its structural properties. Re-
cently, there are various topological indices that have been introduced in math-
ematical chemistry to predict the properties of molecular topology. Among, the
degree based topological indices such as Zagreb indices, forgotten topological in-
dex, redefined Zagreb index, Randic´ index, general first Zagreb index, symmetric
division deg index and hence so forth are most important, because of their chem-
ical significance. In this work, we study the general Zagreb index of hexagonal
and triangular lattice networks.
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1. Introduction
Networks are mathematical structures used to study pairwise relationships be-
tween objects and entities. It has found many applications in chemical, physical
and social sciences, information technology, and optimization. In network re-
search, it relies on that finding a suitable measure and use this measure to quantify
network robustness. A network or a graph is a set of nodes or vertices connected
by a set of lines or edges. More generally, a network or a graph is an ordered pair
of two sets namely vertex set V(G) and the edge set E(G) that isG = (V(G), E(G)).
Email addresses: prosantasarkar87@gmail.com (Prosanta SARKAR),
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The degree of a vertex v ∈ V(G) is the number of adjacent vertices to v and is de-
noted by dG(v). A graph invariant or a topological index is a numeric quantity
associated with a graph that characterizes the whole of its topology. In chemical
sciences, there are various types of topological indices have been introduced such
as degree based topological indices, distance-based topological indices, spectrum-
based topological indices and so forth. Among the vertex degree based topological
indices such as Zagreb indices, forgotten topological indices, redefined Zagreb in-
dex, general first Zagreb index, general Randic´ index and symmetric division deg
index are most studied and widely used in chemical sciences to predict struc-
tural properties of molecules. To compute the total π-electron energy(ǫ) of carbon
atoms Gutman and Trinajestic´ [1], were first introduced the Zagreb indices in 1972
and are defined as
M1(G) =
∑
v∈V(G)
dG(v)
2
=
∑
uv∈E(G)
[dG(u) + dG(v)]
and
M2(G) =
∑
uv∈E(G)
dG(u)dG(v).
We refer our reader to [2, 3, 4], for further study about this index. The “forgotten
topological index” was discovered in the same paper where Zagreb indices were
studied first time in the paper [1], in 1972 but then not much studied about this
index, Furtula and Gutman reinvestigate this index again in a paper [5], in 2015
and is defined as
F(G) =
∑
v∈V(G)
dG(v)
3 =
∑
uv∈E(G)
[dG(u)
2 + dG(v)
2].
See [6, 7, 8, 9], for some recent study about this index. In [10], Ranjini et al. was
first introduced the redefined Zagreb index in 2013, and is defined as
ReZM(G) =
∑
uv∈E(G)
dG(u)dG(v)[dG(u) + dG(v)].
We refer our reader to [11, 12, 13], for some recent study about this index. Based
on first Zagreb index and F-index Li and Zheng in [14] was first introduced the
general Zagreb index and is defined as follows
Mα(G) =
∑
u∈V(G)
dG(u)
α
2
where, α , 0, 1 and α ∈ IR. Interested reader to see [15, 16, 17], for further study
about this index. Gutman and Lepovic´ generalized the Randic´ index in [18], and
is defined as
Ra =
∑
uv∈E(G)
{dG(u).dG(v)}
a
where, a , 0, a ∈ IR. For further study about this index, we refer our reader to
[19, 20]. The symmetric division deg index is defined as
SDD(G) =
∑
uv∈E(G)
[
dG(u)
dG(v)
+
dG(v)
dG(u)
].
See [21, 22], for further study about this index. Flowed by Zagreb indices Azari
et al.[23], were first introduced the general Zagreb index or (a, b)-Zagreb index in
2011 and is defined as
Za,b(G) =
∑
uv∈E(G)
(dG(u)
adG(v)
b + dG(u)
bdG(v)
a).
For some recent study about this index we refer our reader to [24, 25, 26]. In
Table 1: Relations between (a,b)-Zagreb index with some other topological in-
dices:
Topological index Corresponding (a,b)-Zagreb index
First Zagreb index M1(G) Z1,0(G)
Second Zagreb index M2(G)
1
2
Z1,1(G)
Forgotten topological index F(G) Z2,0(G)
Redefined Zagreb index ReZM(G) Z2,1(G)
General first Zagreb index Ma(G) Za−1,0(G)
General Randic´ index Ra
1
2
Za,a
Symmetric division deg index SDD(G) Z1,−1(G)
this paper, we study the general Zagreb index of lattice networks. A lattice net-
work or simply a lattice is set of all linear combinations of vectors in IRn. Lattices
have some interesting features that make them important agents for used in matter
physics. For the symmetric nature of its topology, lattice graphs are the most com-
mon network structures and are widely used in distributed parallel computation,
distributed control, wired circuits such as CMOS and CCD based devices, satel-
lite constellations and sensor networks. In addition, the improvement of micro and
3
nano-technologies has also empowered the deployment of sensor networks for es-
timating and observing purposes. For the same reason, the study of various phys-
ical and chemical indices of various lattice graphs has captured the great attention
to many researchers. Let us suppose thatG1 andG2 be two graphs with vertex sets
V(G1), V(G2) and edge sets E(G1), E(G2). The Cartesian product betweenG1 and
G2 is defined as G1G2, and any two vertices (a, a
′) and (b, b′) are connected in
G1G2 if and only if either a = b and a
′b′ ∈ E(G2) or a
′ = b′ and ab ∈ E(G1)
where a, b ∈ V(G1) and a
′
, b′ ∈ V(G2). A triangular lattice network of m × n
with toroidal boundary condition is nothing but the Cartesian product between Cm
and Cn (m, n ≥ 3) with an additional diagonal edge added to every square, as
shown in Figure 6 and is defined as T t[m, n]. The triangular lattice network with
cylindrical boundary condition T c[m, n] is derived from T t[m, n] by removing the
edges (a1, a
∗
1), (a2, a
∗
2), ......., (an, a
∗
n); (a2, a
∗
1), (a3, a
∗
2), ......., (an, a
∗
n−1), (a1, a
∗
n), as
shown in Figure 5. The triangular lattice with free boundary condition T f [m, n] is
obtained from T c[m, n] by further delete the edges (b1, b
∗
1
), (b2, b
∗
2
), ......., (bm, b
∗
m);
(b2, b
∗
1), (b3, b
∗
2), ......., (bm, b
∗
m−1), as shown in Figure 4. The hexagonal lattice is lot
like a Cartesian lattice (square) except pixels in hex lattice are hexagons instead
of squares as it is the case for square lattice. The hexagonal lattice with toroidal
boundary condition is defined as Ht[m, n], and shown in Figure 3. The hexagonal
lattice with cylindrical boundary condition is derived from Ht[m, n] by removing
the edges (b1, a
∗
1), (a1, a
∗
2), ......, (an−1, a
∗
n), (an, cm+1), as shown in Figure 2 and is
defined asHc[m, n]. If further we delete the edges (b1, c1), (b2, c2), ......., (bm+1, cm+1)
from Hc[m, n], then we obtained hexagonal lattice network with free boundary
condition as shown in Figure 1 and is defined as H f [m, n]. Followed by lattice net-
works, J.B. Liu and X.F. Pan studied the asymptotic incidence energy of lattices
in [27] and L. Chen et al. studied the Wiener polarity index of lattice networks in
[28]. In this paper, we compute the general Zagreb index of hexagonal and trian-
gular lattice networks with toroidal, cylindrical and free boundary conditions.
2. Main Results:
In the following section we compute the general Zagreb index or the (a, b)-
Zagreb index of hexagonal and triangular lattice networks with toroidal, cylindri-
cal and free boundary conditions. At first, we start with hexagonal lattice network
with free boundary condition H f [m, n]. Note that the total number of vertices of
H f [m, n] or |V(H f [m, n])| = 2(m + 1)(n + 1) and |E(H f [m, n])| = m(n + 1) + (m +
1)(2n+1). Based on degree of the end vertices of each edge of H f [m, n] we divide
the edge set of H f [m, n] into four sub sets namely E1(H
f [m, n]), E2(H
f [m, n]),
4
E3(H
f [m, n]), and E4(H
f [m, n]) as shown in the table 2.
Table 2: Edge partition of hexagonal lattice network with free boundary condition
(d(u), d(v)) : uv ∈ E(H f [m, n]) Total number of edges
(3,2) 4m + 4n − 4
(3,3) m(n − 1) + (2n − 1)(m − 1)
(1,3) 2
(2,2) 2
b1 a1 a2 an
c1
b2
c2
b3
cm
bm+1
a∗
1
a∗
2 a
∗
n
cm+1
H f [m, n]
Figure 1: The example of hexagonal lattice with free boundary conditions.
Theorem 1. For H f [m, n] the general Zagreb index or (a, b)-Zagreb index is given
by
Za,b(H
f [m, n]) = (3mn − 2m − 2n + 1)(2.3(a+b)) + 2(a+b+2)
+(4m + 4n − 4)(3a.2b + 3b.2a) + 2(3a + 3b). (1)
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Proof. From definition of general Zagreb index we get,
Za,b(H
f [m, n]) =
∑
uv∈E(H f [m,n])
(dH f [m,n](u)
adH f [m,n](v)
b + dH f [m,n](u)
bdH f [m,n](v)
a)
=
∑
uv∈E1(H f [m,n])
(3a.2b + 3b.2a) +
∑
uv∈E2(H f [m,n])
(3a.3b + 3b.3a)
+
∑
uv∈E3(H f [m,n])
(1a.3b + 1b.3a) +
∑
uv∈E4(H f [m,n])
(2a.2b + 2b.2a)
= |E1(H
f [m, n])|(3a.2b + 3b.2a) + |E2(H
f [m, n])|(3a.3b + 3b.3a)
+|E3(H
f [m, n])|(1a.3b + 1b.3a) + |E4(H
f [m, n])|(2a.2b + 2b.2a)
= 2(1a.3b + 1b.3a) + [m(n − 1) + (2n − 1)(m − 1)](3a.3b + 3b.3a)
+(4m + 4n − 4)(3a.2b + 3b.2a) + 2(2a.2b + 2b.2a).
Hence, the theorem. 
Corollary 1. From equation 1, we derived the following results,
(i) M1(H
f [m, n]) = Z1,0(H
f [m, n]) = 18mn + 8m + 8n + 2,
(ii) M2(H
f [m, n]) =
1
2
Z1,1(H
f [m, n]) = 27mn + 6m + 6n − 1,
(iii) F(H f [m, n]) = Z2,0(H
f [m, n]) = 54mn + 16m + 16n + 2,
(iv) ReZM(H f [m, n]) = Z2,1(H
f [m, n]) = 162mn + 12m + 12n − 10,
(v) Ma(H f [m, n]) = Za−1,0(H
f [m, n]) = 6mn.3a−1 + 2a+1 + 2
+2a−1(4m + 4n − 4),
(vi) Ra(H
f [m, n]) =
1
2
Za,a(H
f [m, n]) = 32a(3mn − 2m − 2n + 1) + 22a+1
+2a.3a(4m + 4n − 4) + 2.3a,
(vii) SDD(H f [m, n]) = Z1,−1(H
f [m, n]) = 2(3mn − 2m − 2n + 1)
+
13
6
(4m + 4n − 4) +
32
3
.
Next, we consider the hexagonal lattice network with cylindrical boundary
condition denoted as Hc[m, n] and compute the general Zagreb index for this net-
work. The edge partition of Hc[m, n] based on degrees of the end vertices of the
each edge is shown in the table 3. Note that the total number of edges of Hc[m, n]
is (n + 1)(3m + 2) that is |E(Hc[m, n])| = (n + 1)(3m + 2).
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Table 3: Edge partition of hexagonal lattice network with cylindrical boundary
condition
(d(u), d(v)) : uv ∈ E(Hc[m, n]) Total number of edges
(3,3) (n + 1)(3m − 2)
(3,2) 4(n + 1)
b1 a1 a2 an
c1
b2
c2
b3
cm
bm+1
a∗1 a
∗
2 a
∗
n
cm+1
Hc[m, n]
Figure 2: The example of hexagonal lattice with cylindrical boundary conditions.
Theorem 2. The general Zagreb index of (Hc[m, n]) is given by
Za,b(H
c[m, n]) = 2(n + 1)(3m − 2).3(a+b) + 4(n + 1)(3a.2b + 3b.2a) (2)
Proof. By the definition of general Zagreb index, we get
Za,b(H
c[m, n]) =
∑
uv∈E(Hc[m,n])
(dHc[m,n](u)
adHc[m,n](v)
b + dHc[m,n](u)
bdHc[m,n](v)
a)
=
∑
uv∈E1(Hc[m,n])
(3a.3b + 3b.3a) +
∑
uv∈E2(Hc[m,n])
(3a.2b + 3b.2a)
= |E1(H
c[m, n])|(3a.3b + 3b.3a) + |E2(H
c[m, n])|(3a.2b + 3b.2a)
= (n + 1)(3m − 2)(3a.3b + 3b.3a) + 4(n + 1)(3a.2b + 3b.2a).
7
Hence, the result follows as in theorem 2. 
Corollary 2. Using equation 2, we compute the following topological indices,
(i) M1(H
c[m, n]) = Z1,0(H
c[m, n]) = 2(n + 1)(9m + 4),
(ii) M2(H
c[m, n]) =
1
2
Z1,1(H
c[m, n]) = 3(n + 1)(9m + 2),
(iii) F(Hc[m, n]) = Z2,0(H
c[m, n]) = 2(n + 1)(27m + 8),
(iv) ReZM(Hc[m, n]) = Z2,1(H
c[m, n]) = 6(n + 1)(27m + 2),
(v) Ma(Hc[m, n]) = Za−1,0(H
c[m, n]) = 2(n + 1)(3m − 2).3a−1
+4(n + 1)(3a−1 + 2a−1),
(vi) Ra(H
c[m, n]) =
1
2
Za,a(H
c[m, n]) = (n + 1)(3m − 2).32a + 4(n + 1).3a.2a,
(vii) SDD(Hc[m, n]) = Z1,−1(H
c[m, n]) = 2(n + 1)(3m +
7
3
).
Here, we compute the general Zagreb index of hexagonal lattice network with
toroidal condition Ht[m, n]. In this network, it is clearly shown that the degree
of all the vertices is the same and is equal to 3 and the total number of edges in
Ht[m, n] is 3(m + 1)(n + 1) as shown in the table 4.
Table 4: Edge partition of Ht[m, n] network
(d(u), d(v)) : uv ∈ E(Ht[m, n]) Total number of edges
(3,3) 3(m+1)(n+1)
Theorem 3. For the hexagonal lattice network with toroidal boundary condition
Ht[m, n], the general Zagreb index is given by
Za,b(H
t[m, n]) = 6(m + 1)(n + 1).3(a+b). (3)
Proof. We have from the definition of general Zagreb index, we get
Za,b(H
t[m, n]) =
∑
uv∈E(Ht[m,n])
(dHt[m,n](u)
adHt[m,n](v)
b
+ dHt[m,n](u)
bdHt[m,n](v)
a)
=
∑
uv∈E(Ht[m,n])
(3a.3b + 3b.3a)
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b1 a1 a2 an
c1
b2
c2
b3
cm
bm+1
a∗1 a
∗
2 a
∗
n
cm+1
Ht[m, n]
Figure 3: The example of hexagonal lattice with toroidal boundary conditions.
= |E(Ht[m, n])|(3a.3b + 3b.3a)
= 3(m + 1)(n + 1)2.3(a+b).
Hence, the theorem. 
Corollary 3. Using equation 3, we derived the following results,
(i) M1(H
t[m, n]) = Z1,0(H
t[m, n]) = 18(m + 1)(n + 1),
(ii) M2(H
t[m, n]) =
1
2
Z1,1(H
t[m, n]) = 27(m + 1)(n + 1),
(iii) F(Ht[m, n]) = Z2,0(H
t[m, n]) = 54(m + 1)(n + 1),
(iv) ReZM(Ht[m, n]) = Z2,1(H
t[m, n]) = 162(m + 1)(n + 1),
(v) Ma(Ht[m, n]) = Za−1,0(H
t[m, n]) = 6(m + 1)(n + 1).3a−1,
(vi) Ra(H
t[m, n]) =
1
2
Za,a(H
t[m, n]) = (m + 1)(n + 1).32a+1,
(vii) SDD(Ht[m, n]) = Z1,−1(H
t[m, n]) = 6(m + 1)(n + 1).
Now, we consider the triangular lattice network with free boundary condition
T f [m, n], such that |E(T f [m, n])| = m(n − 1) + n(m − 1) + (n − 1)(m − 1). The
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Table 5: Edge partition of T f [m, n] network
(d(u), d(v)) : uv ∈ E(T f [m, n]) Total number of edges
(2,4) 4
(3,4) 4
(3,6) 2
(4,4) 2(m + n − 5)
(4,6) 4(m + n − 5)
(6,6) 3(mn + 7) − 8(m + n)
edge partition of T f [m, n] network with respect to the degree of the end vertices
of each edge is shown in the table 5, as follows:
Theorem 4. The general Zagreb index of T f [m, n] is given by
Za,b(T
f [m, n]) = 4(2a+2b + 22a+b) + 2[3(mn + 7) − 8(m + n)].6a+b
+2(3a.6b + 3b.6a) + (m + n − 5)22(a+b+1)
+4(m + n − 5)(4a.6b + 4b.6a) + 4(3a.4b + 3b.4a). (4)
Proof. We have from the definition of general Zagreb index, we get
Za,b(T
f [m, n]) =
∑
uv∈E(T f [m,n])
[dT f [m,n](u)
adT f [m,n](v)
b + dT f [m,n](u)
bdT f [m,n](v)
a]
=
∑
uv∈E1(T f [m,n])
(2a.4b + 2b.4a) +
∑
uv∈E2(T f [m,n])
(3a.4b + 3b.4a)
+
∑
uv∈E3(T f [m,n])
(3a.6b + 3b.6a) +
∑
uv∈E4(T f [m,n])
(4a.4b + 4b.4a)
+
∑
uv∈E5(T f [m,n])
(4a.6b + 4b.6a) +
∑
uv∈E6(T f [m,n])
(6a.6b + 6b.6a)
= |E1(T
f [m, n])|(2a.4b + 2b.4a) + |E2(T
f [m, n])|(3a.4b + 3b.4a)
+|E3(T
f [m, n])|(3a.6b + 3b.6a) + |E4(T
f [m, n])|(4a.4b + 4b.4a)
+|E5(T
f [m, n])|(4a.6b + 4b.6a) + |E6(T
f [m, n])|(6a.6b + 6b.6a)
= 4(2a.4b + 2b.4a) + [3(mn + 7) − 8(m + n)](6a.6b + 6b.6a)
+2(3a.6b + 3b.6a) + 2(m + n − 5)(4a.4b + 4b.4a)
+4(m + n − 5)(4a.6b + 4b.6a) + 4(3a.4b + 3b.4a).
Which is the required result as in theorem 4. 
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a1
b1
a2 an−1 an
b∗1
b2 b
∗
2
bm−1 b
∗
m−1
bm
a∗1 a
∗
2 a
∗
n−1
b∗m
a∗n
T f [m, n]
Figure 4: The example of triangular lattice with free boundary conditions.
Corollary 4. Using equation 4, we derived the following results,
(i) M1(T
f [m, n]) = Z1,0(T
f [m, n]) = 12[3(mn + 7) − 8(m + n)]
+56(m + n − 5) + 70,
(ii) M2(T
f [m, n]) =
1
2
Z1,1(T
f [m, n]) = 36[3(mn + 7) − 8(m + n)]
+128(m + n − 5) + 116,
(iii) F(T f [m, n]) = Z2,0(T
f [m, n]) = 72[3(mn + 7) − 8(m + n)]
+272(m + n − 5) + 270,
(iv) ReZM(T f [m, n]) = Z2,1(T
f [m, n]) = 432[3(mn + 7) − 8(m + n)]
+1216(m + n − 5) + 852,
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(v) Ma(T f [m, n]) = Za−1,0(T
f [m, n]) = 2[3(mn + 7) − 8(m + n)].6a−1
+2(3a−1 + 6a−1) + 4(3a−1 + 4a−1) + 4(2a−1 + 22(a−1))
+(m + n − 5)[22a + 4(4a−1 + 6a−1)],
(vi) Ra(T
f [m, n]) =
1
2
Za,a(T
f [m, n]) = [3(mn + 7) − 8(m + n)].62a + 4.23a
+(m + n − 5).24a+1 + 2.3a.6a
+4(m + n − 5).4a.6a + 4.3a.4a,
(vii) SDD(T f [m, n]) = Z1,−1(T
f [m, n]) = 2[3(mn + 7) − 8(m + n)]
+
38
3
(m + n − 5) +
70
3
.
Next, we compute the general Zagreb index of triangular lattice with cylin-
drical boundary condition T c[m, n]. Based on degree of the end vertices of each
edge the edge partitioned of T c[m, n] is shown in table 6. Note that |E(T c[m, n])| =
3mn − 2n.
Table 6: Edge partition of T c[m, n]
(d(u), d(v)) : uv ∈ E(T c[m, n]) Total number of edges
(4,4) 2n
(4,6) 4n
(6,6) 3mn − 8n
Theorem 5. The general Zagreb index of T c[m, n] is given by
Za,b(T
c[m, n]) = n.22(a+b+1) + 4n(4a.6b + 4b.6a) + 2(3mn − 8n)6(a+b). (5)
Proof. By the definition of general Zagreb index, we get
Za,b(T
c[m, n]) =
∑
uv∈E(T c[m,n])
[dT c[m,n](u)
adT c[m,n](v)
b + dT c[m,n](u)
bdT c[m,n](v)
a]
=
∑
uv∈E1(T c[m,n])
(4a.4b + 4b.4a) +
∑
uv∈E2(T c[m,n])
(4a.6b + 4b.6a)
+
∑
uv∈E3(T c[m,n])
(6a.6b + 6b.6a)
= |E1(T
c[m, n])|(4a.4b + 4b.4a) + |E2(T
c[m, n])|(4a.6b + 4b.6a)
+|E3(T
c[m, n])|(6a.6b + 6b.6a)
= 2n(4a.4b + 4b.4a) + 4n(4a.6b + 4b.6a)
+(3mn − 8n)(6a.6b + 6b.6a).
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a1
b1
a2 an−1 an
b∗
1
b2 b
∗
2
bm−1 b
∗
m−1
bm
a∗
1
a∗
2
a∗
n−1
b∗m
a∗n
T c[m, n]
Figure 5: The example of triangular lattice with cylindrical boundary conditions.
Hence the theorem. 
Corollary 5. Using equation 5, we derived the following results,
(i) M1(T
c[m, n]) = Z1,0(T
c[m, n]) = 56n + 12(3mn − 8n),
(ii) M2(T
c[m, n]) =
1
2
Z1,1(T
c[m, n]) = 128n + 36(3mn − 8n),
(iii) F(T c[m, n]) = Z2,0(T
c[m, n]) = 272n + 72(3mn − 8n),
(iv) ReZM(T c[m, n]) = Z2,1(T
c[m, n]) = 1216n + 432(3mn − 8n),
(v) Ma(T c[m, n]) = Za−1,0(T
c[m, n]) = n.22a + 4n(4a−1 + 6a−1)
+2(3mn − 8n).6a−1,
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(vi) Ra(T
c[m, n]) =
1
2
Za,a(T
c[m, n]) = n.24a+1 + 4n.4a.6a
+(3mn − 8n).62a,
(vii) SDD(T c[m, n]) = Z1,−1(T
c[m, n]) =
38
3
n + 2(3mn − 8n).
Finally, we consider the triangular lattice with toroidal boundary condition
T t[m, n]. The edge partition of this network based on the degree of the end vertices
of each edge is shown in table 7.
Table 7: Edge partition of T t[m, n] network
(d(u), d(v)) : uv ∈ E(T t[m, n]) Total number of edges
(6,6) 3mn
a1
b1
a2 an−1 an
b∗
1
b2 b
∗
2
bm−1 b
∗
m−1
bm
a∗
1
a∗
2
a∗
n−1
b∗m
a∗n
T t[m, n]
Figure 6: The example of triangular lattice with toroidal boundary conditions.
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Theorem 6. For the triangular lattice network with toroidal boundary condition
T t[m, n], the general Zagreb index is given by
Za,b(T
t[m, n]) = 6mn.6(a+b). (6)
Proof. We have from the definition of general Zagreb index, we get
Za,b(T
t[m, n]) =
∑
uv∈E(T t[m,n])
(dT t[m,n](u)
adT t[m,n](v)
b + dT t[m,n](u)
bdT t[m,n](v)
a)
=
∑
uv∈E(T t[m,n])
(6a.6b + 6b.6a)
= |E(T t[m, n])|(6a.6b + 6b.6a)
= 3mn(6a.6b + 6b.6a).
Hence, the theorem. 
Corollary 6. Using equation 7, we derived the following results,
(i) M1(T
t[m, n]) = Z1,0(T
t[m, n]) = 36mn,
(ii) M2(T
t[m, n]) =
1
2
Z1,1(T
t[m, n]) = 18mn,
(iii) F(Ht[m, n]) = Z2,0(H
t[m, n]) = 216mn,
(iv) ReZM(T t[m, n]) = Z2,1(T
t[m, n]) = 1296mn,
(v) Ma(T t[m, n]) = Za−1,0(T
t[m, n]) = 6mn.6a−1,
(vi) Ra(T
t[m, n]) =
1
2
Za,a(T
t[m, n]) = 3mn.62a,
(vii) SDD(T t[m, n]) = Z1,−1(T
t[m, n]) = 6mn.
3. Conclusions
In this paper, the general Zagreb index or (a, b)-Zagreb index of hexagonal
and triangular lattice network with three boundary conditions namely toroidal,
cylindrical and free boundary conditions are obtained. Based on this general Za-
greb index or (a, b)-Zagreb index of these network, we compute some other vertex
degree based topological indices such as Zagreb indices, forgotten topological in-
dices, redefined Zagreb index, general first Zagreb index, general Randic´ index
and symmetric division deg index for some particular values of a and b. For fu-
ture study, we want to compute some other topological indices of these networks.
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